The role of inhibin and oestradiol in the control of FSH secretion in the sheep.
The relative importance of inhibin and oestradiol in the control of FSH and LH secretion in the ewe was investigated by passive immunization in intact animals and by hormone replacement therapy following acute ovariectomy, in the same experiment. Mature Scottish Blackface ewes on day 10 of the luteal phase were allocated to nine groups of four to five animals. Four groups were ovariectomized and immediately treated with either progesterone alone or in combination with steroid-stripped ovine follicular fluid ('inhibin') and/or oestradiol. Three further groups of ewes were left intact and injected with antibodies to the 1-26 alpha peptide fragment of porcine inhibin and/or oestradiol-17 beta. Two groups of animals were either ovariectomized alone with no further treatment, or were left intact and treated with normal sheep plasma to act as controls. Blood samples were collected at 2 h intervals from 12 h before until 48 h after ovariectomy/immunization, and from 12 to 24 h after treatment, blood samples were collected at 10-min intervals. After ovariectomy there was a large rise in the peripheral concentration of LH (P less than 0.001) which was not affected by treatment with progesterone alone but was completely prevented by treatment with progesterone and oestradiol. Treatment with inhibin had no effect on this post-castrational rise in LH. In intact ewes, immunization against oestradiol, alone or in combination with inhibin, resulted in a rise in the concentration of LH, while immunization against inhibin had no effect on LH concentration. The peripheral concentration of FSH showed a significant (P less than 0.001) increase after ovariectomy which was not affected by treatment with progesterone alone. Treatment with inhibin or oestradiol alone caused a significant (P less than 0.01) reduction in this rise, while treatment with inhibin and oestradiol together completely prevented this post-castrational rise in FSH concentration. Passive immunization against inhibin or oestradiol alone resulted in a transitory (P less than 0.01) rise in the peripheral concentration of FSH, while immunization against the two hormones in combination resulted in a significantly (P less than 0.01) larger rise. During the 14-h period after treatment, the rise in the concentration of FSH in this combined immunization group was not significantly different from that seen in the control ovariectomized group. These results provide evidence that FSH secretion is under the control of both oestradiol and inhibin, while reinforcing the hypothesis that inhibin is not involved in the regulation of LH production, which is under the dual control of oestradiol and progesterone.